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Abstract
Purpose To determine whether the outpatient loop
electrosurgical excision procedure (LEEP) conization (out-
LEEP) is as effective and safe as inpatient LEEP conization
(in-LEEP) with regard to the complete removal of cervical
dysplasia, recurrence-free survival and post-operative
morbidity.
Methods 233 patients were included in this retrospective
cohort study from January 2002 to December 2007. 181
had outpatient treatment and 52 inpatient treatment. We
used Mann–Whitney U test, two-sided Fisher’s exact test,
Chi-square test, log rank test and Kaplan–Meier curve.
Results Incomplete excision was found in 16/52 (30.8%)
cases in the inpatient group and 46/181 (25.4%) in the
outpatient group (P = 0.48). Six patients had post-opera-
tive complications: two cases of secondary haemorrhage in
each group (in-LEEP 3.8%, out-LEEP 1.1%, P = 0.22)
and two cases of cervical stenosis amongst inpatients
(3.8%, P = 0.049). Alteration of specimen by thermal
artifact were reported in 4/52 (7.7%) of in-LEEP cones and
10/181 (5.5%) of out-LEEP cones (P = 0.52). Measure-
ments of cones in both groups were comparable with a
mean depth of 9.35 mm (±5.5 mm) and 8.4 mm
(±3.4 mm), respectively.
Conclusion Our results suggest that efficacy and safety of
ambulatory LEEP conization is comparable as in inpatient
procedure.
Keywords LEEP  Conization  Cervical intraepithelial
neoplasia
Introduction
Loop electrosurgery excision procedure (LEEP) or, also
referred as, large loop excision of the transformation zone
(LLETZ) biopsy was introduced in 1989 by Prendiville et al.
[1] as a novel technique to treat cervical intraepithelial
neoplasia (CIN). LEEP conization offers the advantages of
cold knife conization, i.e. the complete histological exami-
nation of the removed tissue and those of the local destructive
procedures. The Cochrane collaboration database offers a
review of the prospective randomized trials of different
conization procedures [2]. Compared to cold knife and laser
conization, LEEP has equal efficacy and safety. The fre-
quency of residual disease, intra and post-operative haem-
orrhage, cervical stenosis and secondary sterility is not
significantly higher amongst LEEP treated patients [2, 3].
Since LEEP conization can be performed under local
anaesthesia in an ambulatory setting, hospitalisation and
general anaesthesia can be avoided [4, 5], and LEEP con-
ization has gained wide acceptance [6, 7].
The purpose of this study was to examine whether
outpatient LEEP conization is as effective as inpatient
LEEP conization with regard to complete removal of cer-
vical dysplasia and recurrence-free survival (RFS), to
assess the safety of outpatient treatment and frequency of
post-operative complications.
Literature never examined the efficacy and safety of
LEEP comparing inpatient and outpatient procedures. It is
unclear if these two approaches of the same surgical
technique achieve a similar satisfactory result concerning
the complete removal of cervical intraepithelial neoplasia.
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Materials and methods
We retrospectively reviewed the medical records of
patients who underwent LEEP conization for the treatment
of cervical intraepithelial neoplasia (CIN) in the Depart-
ment of Gynecology of the University Hospital of Zurich
from January 2002 to December 2007.
Requirement of patients and fear of local anaesthesia are
the reasons to perform LEEP as an inpatient instead of an
outpatient procedure.
The indications for conization were (1) biopsy proven
CIN2–3, (2) persistent CIN1, or (3) discrepancy between
cytology, biopsy, and/or colposcopy in women with
Papanicolaou smears showing high-grade squamous intra-
epithelial lesions (HSIL). Patients were only included if
they never had a conization before.
Gynaecologists in both settings were equally skilled and
had at least a consultant degree. In the outpatient setting,
surgery was performed under local anaesthesia. A cervical
block was achieved by the injection of 1% lidocain into the
cervix. Inpatient LEEP was performed under general or
regional anaesthesia, depending on the feasibility and the
patient preference.
Before conization, all patients had a colposcopic
examination with the application of acetic acid followed by
Lugol iodine solution for the localization of cervical
lesions. LEEP was performed with an electrosurgical unit
(ERBE, Swiss AG) using 100 W. For cervical conization,
we used tungsten wire loop electrodes (Valleylab, Boulder,
Colorado, USA) with loop size of 10 9 10 mm (E1559),
15 9 12 mm (E1560) or 20 9 12 mm (E1561), depending
on the lesion extent. In the majority of cases specimens
were removed in one loop pass, if required a second pass
was done during the same intervention. Haemostasis was
achieved by LLETZ Ball Electrode (E 1564) set to 60 W in
spray mode. Post-excisional Lugol solution was applied to
confirm macroscopic free margins.
Specimens were marked by a single suture at 12 o’clock
for orientation, and fixed in formalin. The depth of the cone
and the largest diameter at its base were measured. These
measurements were compared between the two settings.
Margins were inked for identification. The cones were
serially sectioned and entirely embedded. We defined two
groups of surgical margins, those with negative and those
with non-negative margins. The non-negative group com-
prises cases with positive margins as well as equivocal
cases due to the thermal artifact.
Post-operative haemorrhage was assessed and compared
in the two groups. Follow-up cytologic testing and col-
poscopy were scheduled between 4 and 6 months after
conization, and repeated every 6 months until two normal
Papanicolaou smears were obtained. Cervical biopsy and
endocervical curettage were performed as indicated for an
abnormal cytologic result or colposcopic lesion. Cervical
stenosis was diagnosed, if introduction of a Hegar dilator
3 mm failed.
Potential risk factors for developing CIN or recurrence
have been suggested to include smoking [8], oral contra-
ceptives (OC) [8], HIV [9], immunosuppressive therapy
(IST) [10, 11] and high parity [8]. These factors were
recorded for both groups.
Mann–Whitney U test was used to compare continuous
data (age, follow-up time, cone measurements) between the
two intervention groups. Two-sided Fisher’s exact test and
Chi-square test were applied to evaluate categorical data,
such as risk factors, histological diagnosis, margin
involvement and cautery artifact. The post-operative RFS
was compared by log rank test. Patients with hysterectomy
or repeated conization or a follow-up less than 6 months
were excluded from the log rank test and Kaplan–Meier
curve. P values lesser than 0.05 were considered signifi-
cant. Statistical analyses were performed using SPSS 18.0
package software (SPSS Inc., Chicago, IL, USA).
Results
Of the 233 patients included in our study, 52 (22%)
underwent an inpatient and 181 (78%) an outpatient
treatment. Thirteen patients were censored because patho-
logical investigation was not possible or did not show CIN
in the colposcope directed punch biopsy or conization
specimen. Table 1 summarizes the clinical data of patients
in both groups. Mean age was comparable in both groups.
Mean follow-up time in the inpatient group was 19.5
(0–61) months and 14.8 (0–58) months for outpatient
group. The severity of cervical dysplasia in both cohorts
was similar. There were three cases of previously unsus-
pected invasive cancer in conization specimens. While no
significant difference in frequency of HIV seropositivity
was found, the prevalence of tobacco smoking and OC
were not equal in both groups. To assess the impact of this
heterogeneity, we analyzed the association of these vari-
ables with the surgical margin and RFS. In the grouped
analyses (Fisher’s exact test), no significant associations
between specimen margins and tobacco smoking or OC use
were observed (P = 0.28, P = 0.50). 10/50 (20%) smokers
and 52/183 (28%) of non-smokers had positive margins,
and similar numbers of patients with and without OC
treatment were 7/33 (21%) and 30/104 (29%). The odds
ratio for incomplete resection among tobacco smoking was
0.63 [95% confidence interval (CI), 0.29–1.35] and
amongst OC treatment 0.66 (95% CI, 0.26–1.69). No sig-
nificant differences in log rank analysis of RFS for tobacco
smoking or OC use were found (P = 0.72 and P = 0.21,
respectively).
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Depth of specimen was not assessed in 22 cases in the
ambulatory setting (12%). The mean depth of cone speci-
men in the inpatient setting was 9.35 mm (standard devi-
ation, SD 5.5) and 8.4 mm (SD 3.4) for outpatient
treatment (Fig. 1a). The mean diameter of the base of the
cone was 12.8 mm (SD 7.0) and 13.5 mm (SD 6.8) for in-
and outpatient, respectively. No statistical significant dif-
ference was found of depth (P = 0.71) and diameter
(P = 0.16) between the groups.
The incomplete excision rate was 30.8% in the inpatient
group and 25.4% in the outpatient group. These proportions
were not significantly different, even following separate
analysis of endo- and ectocervical margin (Table 2).
Table 3 shows frequency of cautery artifact and opera-
tive outcome in both groups. Two cases of cervical stenosis
were identified in the inpatient treatment. Their specimen
size were 16 9 15 and 11 9 18 mm (depth 9 diameter).
Conus depths were higher than in cones from complica-
tion-free patients. But correlation of cervical stenosis with
Table 1 Patient characteristics and final diagnosis
Inpatient LEEP Outpatient LEEP P value
Age (years) 33.3 (±9.2) 34.5 (±8.3) 0.31
Follow-up (months) 19.5 (±16.6) 14.8 (± 14.8) 0.08
Histological diagnosis
CIN 1 13/52 (25.0%) 43/181 (23.8%) 0.90**
CIN 2 12/52 (23.1%) 41/181 (22.7%)
CIN 3 26/52 (50.0%) 95/181 (52.5%)
Invasive cancer 1/52 (1.9%) 2/181 (1.1%)
Risk factors
HIV 4/52 (7.7%) 6/181 (3.3%) 0.24*
Tobacco 18/52 (34.6%) 32/181 (17.7%) 0.012*
OC 7/42 (14.3%) 26/88 (29.5%) 0.034*
Parity 0.5 (± 1.0) 0.7 (± 0.9) 0.23
IST 1/52 (1.9%) 6/181 (3.3%) 1.00*
Age, follow-up and parity are given with mean and standard deviation
in brackets. Oral contraceptives (OC) was reported only for 42 and 88
patients in the in-LEEP and out-LEEP group, respectively; records of
parity missed in 49 and 73 patients of the in-LEEP and out-LEEP
setting, respectively. Bold values are statistically significant
(P \ 0.05)
OC oral contraceptives, IST immunosuppressive therapy
P values were estimated by Mann–Whitney U test, *Fisher’s exact
test or **Chi-square test
Fig. 1 a Depth of conization
specimen. Extreme values are
represented by circles.
b Kaplan–Meier curve of
inpatient (continuous line) and
outpatient group (dashed line)
Table 2 Prevalence of non-negative surgical margins in the two
cohorts
Inpatient LEEP Outpatient LEEP P value
Total 16/52 (30.8%) 46/181 (25.4%) 0.48
Endocervical margin 14/52 (26.9%) 33/181 (18.2%) 0.17
Ectocervical margin 9/52 (17.3%) 23/181 (12.7%) 0.37
CIN
1 2/13 (15.4%) 4/43 (9.3%) 0.62
2–3 13/38 (34.2%) 41/136 (30.1%) 0.69
Age (years)
B40 12/39 (30.8%) 33/141 (23.4%) 0.40
[40 4/13 (30.8%) 13/40 (32.5%) 1.00
Parity
\1 8/33 (24.2%) 8/42 (19.0%) 0.78
B1 7/16 (43.8%) 7/31 (22.6%) 0.18
Tobacco smoking
No 11/34 (32.4%) 41/149 (27.5%) 0.67
Yes 5/18 (27.8%) 5/32 (15.6%) 0.46
Oral contraceptives
No 13/42 (31.0%) 17/62 (27.4%) 0.83
Yes 2/7 (28.6%) 5/26 (19.2%) 0.62
All P values results from Fisher’s exact test
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depth or diameter were not significant (P = 0.07,
P = 0.13, Mann–Whitney U test). RFS curves of the
inpatient and outpatient collective are shown on Fig. 1b.
Univariate log rank analysis did not show a significant
difference (P = 0.81).
Discussion
The aim of this study was to determine whether the out-
patient LEEP conization is comparable to the inpatient
LEEP conization. Efficacy was not significantly different in
both cohorts, with a total of 74.6% dysplasia-free margin in
the outpatient group and 69.2% in the inpatient group. RFS
did not significantly differ between both groups.
Both group’s age and severity of cervical dysplasia
were comparable. Only the frequency of smoking and the
use of OC differed in terms of the two cohorts. The
impact of this appears limited between odds ratios, as
odds ratios of these properties to the involvement of
surgical margin were both close to one, confidence
interval of 95% crossed the level one mark and did not
have a major difference to recurrence-free time. In addi-
tion, outpatient and inpatient setting subdivided into
smoker and non-smoker, as well as hormones intake and
hormone-free population to ensure an uninfluenced cohort
analysis, showed similar P values.
Safety of LEEP conization appeared comparable. Out-
patient treatment was not inferior to the inpatient treatment
in terms of secondary haemorrhage, cervical stenosis or
post-operative infections. In fact, cervical stenosis was
observed even less frequently in the outpatient group
compared to the inpatient group. Related to the literature,
the frequency of clear margin excisions, secondary haem-
orrhages and cervical stenoses in our study were compa-
rable to those reported by other groups [12, 13].
Sadler et al. [14] reported that LEEP conization can lead
to a fragility of cervical connective tissue during pregnancy
which may predispose patients to preterm birth. For cone
depths over 17 mm, there was a significant risk of preterm
delivery. In the present study, the depth of the excised cone
in the outpatient group was not significantly higher.
Ambulatory LEEP treatment may provide lower costs
than hospitalization and general anaesthesia. However,
there is no such evaluation of cost-effectiveness in the
literature, with regard to hysteroscopy, which also can be
performed as an in- and outpatient procedure, a British
study estimated 50% reductions in cost for outpatient
management compared to short hospital stay [15].
In conclusion, LEEP conization can be performed under
local anaesthesia in an ambulatory setting, avoiding hos-
pitalization and general anaesthesia. It represents a feasible
option for the management of cervical dysplasia. Efficacy
and safety are comparable to inpatient management.
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